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FN THE CLAIMS : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Currently Amended) An apparatus for controlling a temperature of a substrate, 
the substrate having a lower surface and an upper surface on which a substrate processing is 
performed, the apparatus comprising: 

a substrate table having a thermal surface supporting the substrate lower surface; 

and 

a first thermal assembly arranged in the substrate table and comprising a plurality 
of thermoelectric modules, each of the plurality of thermoelectric modules having a 
thermoelectric surface such that the plurality of thermoelectric modules defines a plurality of 
thermoelectric surfaces, 

wherein: 

the plurality of thermoelectric surfaces is in thermal communication with the 
thermal surface and includes various shapes of thermoelectric surfaces, and 

the plurality of thermoelectric surfaces is configured to subsfcmtially completely 

underlie the thermal surface* 

at least two thermoelectric modules of the plurality of thermoelectric modules are 
arranged such that a space is de fined between them, 

nne or more elements selected fro m a group consisting of wires for the 
thermoelectric modules, gas lines, and pins configured to place and remove the substrate is 
placed in the space between the th ermoelectric modules: 

a second thermal assembly in th ermal communication with the thermal surfflce, 
wherein the second thermal assembly c omprises a channel that carries a heai-transfer fluid; 

a temperature sensor constructed and arranged to detect a tempe rature on the 

thermal su rface: and 

g control unit that adjusts a power supplied t n *t least one of the plurality of 
thermoelectric modules on the basis of the temperature de tected on the thermal surface. 
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2. (Original) An apparatus as recited in claim 1 , wherein at least one of the 
plurality of thermoelectric modules is a Peltier module. 

3. (Original) An apparatus as recited in claim 2, wherein the Peltier module is a 
multi-stage Peltier module. 

4 (Canceled) An apparatus as rooitod in o laim 1, wher ein nr lom t r w o 

O^ mu u lu Lli i LJiiudnlr- n ft hr n l Ii r M 1 ' 1m1 nn fV f1 qn nh T htlT " 

i o defined between therri T 

5 (Currently Amended) An apparatus as recited in claim 4 cla]m_L wherein a 
dimension of the space is no more than about 10 mm. 

6. (Canceled) An apparatus as recited in eka m 4, wherein ono n r more elements 
ele ct ed fr o m n grewp eea sw^Rg nf wimfl for the thermoclootric modules, gas linm, nnd-pim 

configured xoplouL and-femev€ il batta* i' pi 1 in iIk hi'i^nn ttin ihnrmneWme 

modul e s. 

7. (Original) An apparatus as recited in claim 1, further comprising a power 
supply providing required voltage and current to the plurality of thermoelectric modules. 

8 (Canceled) An apparatus as recited in claim 1 , further compri sing a 
tempeggftge sens* eeasm* * i l Bad a r ranged te deteet a teapefafege on the- t heftaalWaee, 

9. (Original) An apparatus as recited in claim 1 , wherein the plurality of 
thermoelectric modules forms a thermoelectric control layer, the thermoelectric control layer 
having a thickness within a range of a few millimeters. 

1 0. (Original) An apparatus as recited in claim 9, wherein tire thickness of the 
thermoelectric control layer is within a range from about 2 to about 9 mm. 
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11. (Original) An apparatus as recited in claim 1, wherein the thermal surface is 
located within a vacuum process chamber. 

1 2. (Original) An apparatus as recited in claim 1 1 , wherein the vacuum process 
chamber is a plasma process chamber. 

13. (Original) An apparatus as recited in claim 1, further comprising an electrode 
arranged in the substrate table and configured to electro-statically clamp the substrate to the 
thermal surface of the substrate table. 

14. (Canceled) An apparatus as recited in claim 1, further crenpriiring a seco nd 
the r mal assembly i n tiim m al cuuuuuuii'.itinn wit h the th o rmol surf ace. 

1 5. (Original) An apparatus as recited in claim 14, wherein the first thermal 
assembly has a faster thermal response than the second thermal assembly. 

16. (Canceled) An apparatus as recited in elcn i u 1 1, he fe a t li n second t hrr mn l 

asse mbly eewpases a e hnr mol that carrier ihcat transfer f l n i d . 

17. (Currently Amended) An apparatus as recited in claim 1 -6 cjajnU, wherein the 
second thermal assembly comprises a chiller constructed and arranged to control a flow rate and 
a temperature of the heat-transfer fluid. 

1 8. (Original) An apparatus as recited in claim 1 , further comprising a gas 
conduit passing through the substrate table and having a first end open to the thermal surface 
and a second end opposite the first end such that a gas can flow through said conduit and 
provide backside pressure to the substrate. 

19. (Original) An apparatus as recited in claim 1, further comprising an RF 
power plate arranged in the substrate table and an RF power connector that connects the RF 
power plate to an RF power supply. 
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20. (Original) An apparatus as recited in claim 1 , further comprising a pin 
constructed and arranged to place and remove the substrate on the thermal surface wherein the 
pin passes through the first thermal assembly. 

21. (Original) An apparatus as recited in claim 1, wherein each ol the plurality of 
thermoelectric modules is supplied with separate power. 

22. (Original) An apparatus as recited in claim 1, wherein groups of the 
thermoelectric modules are wired together such that separate thermal zones are created within 
the thermal surface. 

23. (Original) An apparatus as recited in claim 22, wherein the thermal surface 
comprises a central, an intermediate and a peripheral zone. 

24. (Original) An apparatus as recited in claim 1 , further comprising at least a 
heat sink or a heat source in thermal communication with the substrate table. 

25. (Currently Amended) An apparatus as recited in claim 14 d&sLL wherein the 
second thermal assembly acts as a heat sink for the first thermal assembly. 

26. (Currently Amended) An apparatus as recited in elaim M claimi, wherein the 
second thermal assembly is controlled by a fast temperature response apparatus. 

27. (Original) An apparatus as recited in claim 1. wherein the various shapes of 
the thermoelectric surfaces include a rectangular shape, a square shape, a polygonal shape, an 
oval shape, a circular shape, a ring shape or a combination of two or more thereof. 

28. (Original) An apparatus as recited in claim 1 , wherein a distance separating 
the thermal surface from the plurality of thermoelectric modules is within a range of 1 to 10 mm. 

29. (Original) An apparatus as recited in claim 1 , further comprising mechanical 
or suction clamps to clamp the substrate. 



PAGE 8118 * RCVD AT 413/2006 2:47:20 PM [Eastern Daylight Time] * SVMSPTO-EFXRMfl 1 DNIS:2738300 * CSID:703 770 7901 » DURATION |mm-ss):05-18 . 



04-03-06 02:49pm F rom-PI LLSBURY WINTHROP 703-770-7901 T-801 P. 009/018 F-714 

Attorney Docket: 071469-0306093 
Client Reference: PC6048A 



30 (Canceled) An apparatus as rccitod in claim 8, further co m i msfflg-^eeflfeet 
u nit fe a t a dj us t s a power rnr tp lipi i to at least one of the p l ui ol it) uf Qil ii u u.. lnr trir mnrmlr- r n n 
the basis of the teaapes li'U'ft^l nn the thprmfil nirram?. 

3 1 (Currently Amended) An apparatus as recited in claim 30 clai m L wherein the 
control unit is configured to prevent temperature overshooting during fast heating or fast cooling 
of the thermal surface. 

32. (Original) An apparatus as recited in claim 3 1 , wherein during fast heating 
the temperature of the thermal surface increases quickly and then slowly when the temperature 
of the thermal surface is substantially close to a desired temperature. 

33. (Original) An apparatus as recited in claim 32, wherein during fast cooling 
the temperature of the thermal surface decreases quickly and then slowly when the temperature 
of the thermal surface is substantially close to a desired temperature. 

34. (Currently Amended) A method of making a substrate table capable of 
controlling a temperature of a substrate, the substrate having an upper surface and a lower 
surface supported by a thermal surface of the substrate table an processing of the substrate is 

performed , the method comprising: 

arranging a plurality of thermoelectric modules in the substrate table, the plurality 
of thermoelectric modules defining a plurality of thermoelectric surfaces-aa4 the plurality of 
thermoelectric surfaces including various shape s u f thermoclootric surfaces, the plurality of 
thermoelectric modules defining a first thermal assembly, 

wherein: 

rhf pluralit y r>f thermoelectric surfac e s is in thermal communication with and 

completely underlies th * thermal surface. 

t l^t two thermoelectric modu l es o f t h e p l ura lity of thermoelectric modules are 

grrsm pr-ri such that a s pace is defined between them, 
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~ v - mm* elements selected from a group ronsistinp of wires for the 
thgrmoelgsms mo duleg f™* lines, and nir,s configured To place and rgfflfivs the substratejs 
planed in the space hetwe en the therm oelectric module?; 

a rr a n P itiP a second thermal assembly in ther m al communication with the thermal 
«nrf n r.e. wherein rh* second th e rmal assembly comprises a channel that carries a heat-transfe r 
fluid; 

BOajflOBing a temnerature sen s or to detect a temperature Qn the, thermal surface; 

and 

ad justing, via * control unit a nnwer supplied to at least one of the plurality of 
thermoelectric moni es on th e hnsis of the temperature detected on the therrnal surface. 

35. (Original) A method as recited in claim 34, wherein the arranging comprises 
optimizing an arrangement of the plurality of the thermoelectric surfaces such that the plurality 
of thermal surfaces substantially completely underlies the thermal surface. 

36. (Original) A method as recited in claim 35, wherein the optimizing 
comprises selecting the various shapes of thermoelectric surfaces such that the plurality of 
thermal surfaces substantially completely underlies the thermal surface. 

37. (Original) A method as recited in claim 34, wherein at least one of the 
plurality of thermoelectric modules is a Peltier module. 

38. (Original) A method as recited in claim 37, wherein the Peltier module is a 
multi-stage Peltier Module. 

39. (Currently Amended) A method of controlling a temperature of a substrate, the 
substrate having an upper surface and a lower surface supported by a thermal surface of a 
substrate table ™ which process ing of the substrate is performed, the method comprising: 

arran ging a plurality of ihcrm nplectric modules in the substrate tab|e, the plurality 
of thermoelectric modules de fining a plurality of thcrmoeleetrir surfaces the plurality of 
ih.rmoelectric sujfegeg including various shapes, the plu ralit y of thermoeleclxic jni^dules 
-'■»fi"i"p « first thermal assembly. 
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wherein: 

thg plurality nf thermoelectric surfaces is i n TTuTT" 1 with and 

completely underlies the 1 hernial surface. 

a, least two thermoelectric monies of the plurality of therm o Hertric modules are 

arranged sur - h , that a spac e is defined between them, 

one or more elements selected from a gr ou p consisting of wires for the 
isoelectric m odules, ^as line * and pins configured to place and remove the substrate is 
placed in the «r>ace betwe en the thermoelectric module^ 

a rranging a second thermal assembly in the —" 1 >~™«™™-»«™ wjih the thermal 
surface, where -m the second thermal assemb l y comprises a channel that carries a heaytransfer 
fluid; 

r^mnniT ^ a temperatu re sensor to detect a temperature on the thermal surface; 

and 

controlling a temperature of the thermal surface with-* with the plurality of 
thermoelectric moduleSrd>ephtfat U> of thonnooloctrin m nr lulu dofming a plurality nf 
thormooloctrio s wfeees and the plmollty of thonu u ul o otric ourfaoos in rl nd fai g vorious shapes^ 
thouno&lectrio surfaces . 

40. (Currently Amended) A method as recited in claim 39, further comprising 
detecting a temperature of at least a portion of the thermal surface wkh-a wjththe temperature 
sensor. 

4 1 . (Currently Amended) A method as recited in claim 39, further comprising 
controlling the temperature of the thermal surface >m&* wjththe second thermal assembly 
arranged in the substrate table, the second thermal assembly including a channel that carries a 
heat-transfer fluid. 

42. (Currently Amended) A method as recited in claim 41 , wherein during a heating 
phase controlling the temperature of the thermal surface with-a with the plurality of 
thermoelectric modules comprises supplying the plurality of thermoelectric modules with a high 
positive voltage and controlling the temperature of the thennal surface ***1h* with the second 
thermal assembly comprises supplying the channel with a high temperature heat-transfer fluid. 
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43. (Currently Amended) A method as recited in claim 41, wherein during a small 
temperature change in a cooling phase controlling the temperature of the thermal surface with* 
withthe plurality of thermoelectric modules comprises supplying the plurality of thermoelectric 
modules with a high negative voltage and controlling the temperature of the thermal surface wtfh 
« withthe second thermal assembly comprises supplying the channel with a low temperature 
heat-transfer fluid. 

44. (Currently Amended) A method as recited in claim 41 , wherein during a large 
temperature change in a cooling phase controlling the temperature of the thermal surface wfchn* 
withthe plurality of thermoelectric modules comprises supplying the plurality of thermoelectric 
modules with a high negative voltage and controlling the temperature of the thermal surface with 
a withthe second thermal assembly comprises supplying the channel with a low temperature 
heat-transfer fluid. 

45. (Currently Amended) A method as recited in claim 41, wherein during a large 
temperature change in a cooling phase controlling the temperature of the thermal surface wki^ 
withthe plurality of thermoelectric modules comprises supplying the plurality of thermoelectric 
modules with a low negative voltage and controlling the temperature of the thermal surface wkh 
a withthe second thermal assembly comprises supplying the channel with a low temperature 
heat-transfer fluid. 

46. (Original) A method as recited in claim 39, / further comprising providing a 
gas flow between the thermal surface and the lower surface of the substrate to enhance the 
control of the temperature of the substrate. 

47. (Original) A method as recited in claim 39, wherein controlling the 
temperature of the daermal surface comprises wiring the plurality of thermoelectric modules in 
separate groups such that separate thermal zones are created within the thermal surface. 
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48. (Original) A method as recited in claim 39, wherein during fast heating 
fast cooling of the thermal surface, a power supplied to the plurality of thermoelectric rood 
is adjusted in order to prevent temperature overshooting. 
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